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Abstract. Three temperate South African species of gastropods (Nassarius kraussianus, Bullia an- 
nulata, and Cymatium cutaceum africanum) are recorded for the first time in southwestern Australia. 
Possible mechanisms by which these species were able to transmigrate the Indian Ocean are discussed. 


INTRODUCTION 


THE TEMPERATE waters of southern Africa and southern 
Australia are in distinct biogeographic regions (BRIGGS, 
1975). Aside from a few circumtemperate species there 
are few mollusk species in common between southern Af- 
rica and southern Australia, as a comparison of species 
included in WILSON & GILLETT (1979) and KILBURN & 
RippEY (1982) shows. A number of mollusk species have 
been shown to have crossed the Pacific (EMERSON, 1967; 
VON COSEL, 1977) and Atlantic (SCHELTEMA, 1971) oceans. 
Only two temperate species of mollusks are known to have 
crossed the southern Indian Ocean. The southern African 
abalone Haliotis spadicea Donovan, 1808 (=H. sanguinea 
Hanley, 1840) has been collected in southern Western 
Australia at Cowaramup Bay, south of Cape Naturaliste 
(MACPHERSON, 1953). The southern Australian muricid 
Bedeva paivae (Crosse, 1864) has recently established itself 
in East London Harbour (KILBURN & RIPPEY, 1982) and 
also in the Canary Islands (GOMEz, 1984). Three addi- 
tional southern African temperate species have now been 
recorded in southern Western Australia and are reported 
here. 


SOUTH AFRICAN SPECIES 


Nassarius kraussianus (Dunker, 1846) has been recorded 
as two lots. WAM 51-82 (Figure 1) is an adult shell 7.7 


mm long, which was collected dead at Augusta, W.A., by 
W. Anson in January 1974. The shell has the thick, glossy 
callus that overlaps the sides and reaches the apex, as 
described by KILBURN & RippEy (1982). The shell is 
smooth dorsally, has three grayish-brown spiral bands on 
the body whorl separated by whitish bands. A thin brown 
line occurs along the suture. The outer shell color shows 
through the aperture. The callus is white, with a thin 
brown line going posteriorly from the posterior edge of 
the aperture. Two specimens, one an adult 7.8 mm long 
and the other a juvenile of 5.4 mm, were collected dead 
by G. Hansen at Flinder’s Bay, Augusta, W.A., on 2 July 
1972 (WAM 2670-83). These shells closely resemble the 
specimen described above, except that the juvenile shell 
lacks the callus. A specimen of N. kraussianus from Dur- 
ban, South Africa, is shown (Figure 2) for comparison. 
A single beachworn specimen of Bullia annulata (La- 
marck, 1816) was collected dead by W. Anson at Flinder’s 
Bay, Augusta, W.A., on an unknown date, about the same 
time as the Nassarius kraussianus was collected. This spec- 
imen (WAM 52-82) is a juvenile shell that is 23.8 mm 
long, but the lower aperture is broken off (Figure 3). 
Despite being broken this specimen closely matches spec- 
imens from the Cape (NM and WAM collections; Figure 
4). The Western Australian shell is not as heavy as the 
South African one but has the same stepped whorls, shal- 
low spiral grooves, and faint growth lines. The shell is 
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Explanation of Figures 1 to 6 


Figure 1. Nassarius kraussianus (Dunker, 1846) from Augusta, 
W.A. WAM 51-82. 


Figure 2. Nassarius kraussianus (Dunker, 1846) from Durban, 
South Africa. WAM 50-82. 


Figure 3. Bullia annulata (Lamarck, 1816) from Flinder’s Bay, 
Augusta, W.A. WAM 52-82. 


buff colored, with distinct brown splotches just below the 
suture. The aperture is white. 

A single juvenile individual 19.7 mm long of Cymatium 
cutaceum africanum (A. Adams, 1854) was collected dead 
at Augusta, W.A., by W. Anson on 27 or 28 January 
1979 (WAM 54-82). This species is discussed in detail 
by KILBURN & Rippey (1982) and is quite variable in 
South Africa, but the Western Australian specimen fits 


Figure 4. Bullia annulata (Lamarck, 1816) from False Bay, Mui- 
zenberg, South Africa. WAM 2672-83. 


Figure 5. Cymatium cutaceum africanum (A. Adams, 1854) from 
Augusta, W.A. WAM 54-82. 


Figure 6. Cymatium cutaceum africanum (A. Adams, 1854) from 
Nthlonyane, Transkei, South Africa. WAM 2671-83. 


easily into the range of variation observed in the species 
(Figures 5, 6). The Western Australian shell has a low 
spire, narrow umbilicus, and strong spiral cords—seven 
on the body whorl and two on the upper whorl. The spiral 
cords are crossed by several indistinct ribs and numerous 
fine growth lines. The spiral cords appear on the inside 
of the aperture as channels that extend onto the lip. The 
shell is a light brown and the aperture is whitish. 
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DISCUSSION 


There are several points of similarity between the coastal 
environments of eastern South Africa and Western Aus- 
tralia. Both coasts show a parallel transition between a 
temperate-water fauna in the south and a tropical fauna 
of predominantly Indo-West Pacific incursives in the north 
(WELLS, 1980; KILBURN & RIPPEY, 1982). Although many 
such tropical species are common to both sides of the In- 
dian Ocean, the respective temperate-water molluscan 
faunas are very different, apart from certain tonnacean 
gastropods with teleplanic larvae (see BEU, 1976) which 
have been dispersed at various times since the Oligocene 
by the Westwind Drift, and circumtemperate species. En- 
vironmental factors of temperature, salinity, and topog- 
raphy are not dissimilar. For example, mean summer 
temperatures along most of the southern Cape coast (the 
center of distribution of all four species) are 19-20°C 
(CHRISTENSEN, 1980), which agrees with those of south- 
ern Western Australia (HODGKIN & PHILLIPS, 1969). 
Physical factors may thus support the colonization of the 
region by South African migrants. 

However, no direct evidence yet exists for the presence 
of established, viable populations of Nassarius kraussianus, 
Bullia annulata or Cymatium c. africanum in southern 
Western Australia. Nassarius kraussianus inhabits estu- 
aries and salt marshes in South Africa (KILBURN & RIPPEY, 
1982). The site at Augusta, W.A., where the species was 
found is near the mouth of the Blackwood River, but two 
surveys of the estuary (WALLACE, 1975; WELLS & 
THRELFALL, 1981) did not record the species. Bulla an- 
nulata in South Africa is washed up in sheltered bays and 
lives in sand at low tide, but is most abundant subtidally 
at depths of up to 100 m, and C. c. africanum lives among 
solitary ascidians offshore, under rocks at low tide or on 
sand near ascidians (KILBURN & RIPPEY, 1982). Haliotis 
spadicea was recorded by MACPHERSON (1953) as occur- 
ring alive near Cape Naturaliste in Western Australia. 
The Western Australian Museum conducted fieldwork in 
the Augusta to Cape Naturaliste area in January 1978 
and April 1985 and failed to find living colonies of any of 
the South African species. Nor have local shell collectors 
reported additional finds of South African species, alive 
or dead, in Western Australia. Thus, the four species 
known to have crossed the southern Indian Ocean from 
South Africa to Western Australia appear to have arrived 
in small numbers and have not become established. 

The mechanism by which these species reached West- 
ern Australia is not known, but the literature suggests 
several possibilities: dispersal by pelagic larvae (SCHEL- 
TEMA, 1971), rafting on algae on the sides or in the ballast 
water of ships or on floating logs (SMITH, 1890; CLENCH, 
1947), on the feet of birds (KEW, 1893), or in the gut of 
fishes. Although the reproductive mechanism of C. c. af- 
ricanum is not known, other cymatiids have long distance 
planktonic larvae that are able to cross open oceanic areas 
(SCHELTEMA, 1971). Nassarius kraussianus is ovovivipa- 
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rous with a planktonic veliger stage of a week or less 
(KILBURN & RIpPEy, 1982). Species of Bullia in which 
reproduction has been studied have either direct devel- 
opment (BROWN, 1982) or ovoviviparity (KILBURN, 1978). 
Haliotis have a planktonic stage of about one to two weeks 
(INo, 1952; LEIGHTON, 1972). Thus, none of these three 
species is likely to have arrived in southern Western Aus- 
tralia by means of a planktonic larval stage, but just how 
they arrived has not yet been determined. 


ACKNOWLEDGMENTS 


We sincerely thank Mrs. G. Hansen and Mrs. W. Anson 
for bringing their finds to our attention and donating the 
specimens to the Western Australian Museum. C. Bryce 
is thanked for taking the photographs. 


LITERATURE CITED 


Bru, A. G. 1976. Arrival of Semicassis pyrum (Lamarck) and 
other tonnacean gastropods in the southern ocean during 
Pleistocene time. J. Roy. Soc. N.Z. 6:413-432. 

Bricos, J.C. 1975. Marine zoogeography. McGraw-Hill: New 
York. 

Brown, A. C. 1982. The biology of sandy-beach whelks of the 
genus Bullia (Nassariidae). Oceanogr. Mar. Biol. Ann. Rev. 
20:309-361. 

CHRISTENSEN, M.S. 1980. Sea-surface temperature charts for 
Southern Africa, south of 26°S. S. Afr. J. Sci. 76:541-546. 

CLENCH, W. J. 1947. The genera Purpura and Thais in the 
western Atlantic. Johnsonia 2:61-91. 

CosEL, R. von. 1977. First record of Mitra mitra (Linnaeus, 
1758) (Gastropoda: Prosobranchia) on the Pacific coast of 
Colombia, South America. Veliger 19:422-424. 

EMERSON, W. K. 1967. Indo-Pacific faunal elements in the 
tropical eastern Pacific, with special reference to the mol- 
lusks. Venus 25:85-93. 

GoMEZ, R. 1984. Primera cita para el Atlantico (Islas Canar- 
ias) de Bedeva paivae (Crosse, 1864). Bull. Malacologico 19: 
249-252. 

HODGKIN, E. P. & B. F. PHILLIPS. 1969. Sea temperatures on 
the coast of southwestern Australia. J. Proc. Roy. Soc. West. 
Austral. 53:59-62. 

Ino, T. 1952. Biological studies on the propagation of Jap- 
anese abalone (genus Haliotis). Bull. Tokai Reg. Fish. Res. 
Lab. 5:1-102. 

Kew, H. W. 1893. The dispersal of shells. Paul, Trench, 
Trubner & Co.: London. 

KILBURN, R. N. 1978. Four new Bullia species (Mollusca: 
Gastropoda: Nassariidae) from Kenya and Mozambique. 
Ann. Natal Mus. 23:297-303. 

KILBURN, R. N. & E. Rippey. 1982. Sea shells of southern 
Africa. Macmillan South Africa: Johannesburg. 

LEIGHTON, D. L. 1972. Laboratory observations on the early 
growth of the abalone Haliotis sorenseni, and the effect of 
temperature on larval development and settling success. Fish. 
Bull., Fish. Wildl. Serv. U.S. 70:7-19. 

MacPHERSON, J. H. 1953. Record of a South African mollusc 
from Australia (Haliotis sanguinea Hanley). Mem. Nat. Mus. 
Vic. 18:169. 

SCHELTEMA, R. S. 1971. Larval dispersal as a means of genetic 
exchange between geographically separated populations of 
shallow-water benthic marine gastropods. Biol. Bull. 140: 
284-322. 


Page 456 


The Veliger, Vol. 28, No. 4 


SMITH, E. A. 1890. Report on the marine molluscan fauna of 
St. Helena. Proc. Zool. Soc. Lond. 1890:247-317. 

WALLACE, J. 1975. The macroinvertebrate fauna of the Black- 
wood River estuary. West. Aust. Dept. Cons. Environ., Tech. 
Rept. 4. 

WELLS, F. E. 1980. The distribution of shallow-water marine 
prosobranch gastropod molluscs along the coastline of West- 
ern Australia. Veliger 22:232-247. 


WELLS, F. E. & T. J. THRELFALL. 1981. Molluscs of the Peel- 
Harvey estuarine system, with a comparison with other 
south-western Australian estuaries. J. Malacol. Soc. Aust. 


5:101-111. 
WILSON, B. R. & K. GILLETT. 
lian shells. Reed: Sydney. 


1979. A field guide to Austra- 


